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and range of individual specics were noted. Finally, quantitative estimates were
made of the density of algae at several points about the island.

The continuous south-west swell made collecting difficult and hazardous on
the southern and western shores, and the upper sublittoral zone at these localities
was only accessible after days of protracted calm weather, On only two accasions
during thﬁé period was the swell low enough to permit diving at upper levels at
Lands End.

AREA SURVEYED

West Island (P 1) is a granile knoll of about 13 hectares (83 acres) rising to
a height of 40 m, about 800 m offshore at the nortl west end of Encounter Bay
(Lat. 35°37’, Long. 13835 ). The island is figured and its geology disenssed by
Howchin (1910, p. 7, pl. XI). Some prominent. features on the island and locality
names used during the survey are shown in Figure 1 and Plate 1. Along the
windward southern face, steep cliffs fall abruptly to the intertidal and continue
to a sandy sea floor at a depth of about 29 m. Underwater the granitic blocks
have broad sloping faces and form between them crevices, caverns and overhangs.
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While the underwater topography provides many different microhabitats with a
great diversity of plants and animals, there are also extensive areas of uniform
algal growth. Along the eastern and western shores the sea floor gradually rises
(see Figure 4). The continnal breakers on much of the western shore prevented
a detuiled examination of the sea floor, The northern shore of the island hetween
Restless Point and Penguin Rock is Jow and slopes to the sea bed at about 5 m.
In many plices rounded granite boulders up to 50 cm across lic down the slope
and are scattered on the bottom, and two shallow rocky sills run shorewards at a
depth of about 3 m. To the lce of the island, extensive beds of marine angiosperms
stabilize the sandy sea-bed.
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ENVIRONMENTAL FACTORS
(a) Temperature

West Island is reported to lic between the summer and winter surfice sea
isotherms of 19° und 13°C (Womersley and Edmonds 1938). Temperature
readings were taken from the surface to the bottom at 5 m intervals in the open
sea outside the island, at monthly intervals for three years, Figure 2 shows that
the annual range in surfuce temperature is about 8°C. Surface temperature
readings from the winter of 1967 until the winter of 1968 were relatively high,
averaging about 2°C above thosc rccorded in the previous two years, while
summuoer temperatures in 1969 and 1970 were lower, the highest readings being
19-5°C.

Temperatures did not vary greatly from the surface to the bottom. A thermo-
cline was somctimes recorded between 15 and 20 m during calm periods in
summer when the surface water was froni 1-3°C warmer than deeper water. This
was no doubt due to the heating by radialion of the upper water column, together
with lack of mixing. Conversely, in late autumn, the surface watcrs cooled more
qquickly and were sometimes up to 1°C cooler than the water between 20 and
28 m, Between July and October a bottom layer of turbid water up to 3 m thick
was sometimes found to vary up to 1°C above or below that of the superjacent
water.
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(b) Waves, Swell and Surge
Wave cnergy reaching the island is of three muin types

(i) Prevailing Swell. This is generated in the Southern Occan well south
of the coutinent and prevails throughout the year; the direction of
approach is south-west,
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TABLE 1
Observed prevailing swell conditions at West Island

Swell Wave Height Period \ Wave Length

Range L

{meties) (seconds) i (metres)
Low 0-5—) 1 -2 |
Moderate ¢ —3 : 10 — 12 110 — 120
Heavy over 3

The degree of water movement is of great significance in its effect upon algal
growth but it has not yet been satisfactorily measured, The methods of Jones
and Demetropoulos (1963, 1968) and Muus (1968) are not readily applicable to
wnder-water studies, Despite the lack of accurate measurements, biological
indicators and some local knowledge will gencrally enable i reasonably good
assessment of surge conditions to be made. There is no doubt that occasional very
rough seas do more damage to algac by mechanical action of surge than do
average conditions. A A

The prevailing swell strikes the island on the: southern and western shores,
reaching maximal force at Lands End. The distribution of wave height about the
island is controlled largely by difiractive effects although on the northern shore
some wave refraction occurs inshore (sec Figure 4). The two submerged reefs on
the northern shore and the dense sca-grass meadows in shallow water cumu-
latively attenuate the swell so that in Abalone Cove it is reduced to about 207
of its original height. At Abalone Cove the waves passing around each side of the
island intersect, resulting in a continnal though slight surge. Figure 4 shows
successive wuve crests and estimated wave heights at various Jocalilies expressed
as a percentage of wave height at the roughest location.

(c¢) Visibility and Submarine Humination

The island is washed by oecanic water which is virtually free from suspended
silt discharged from mainland rivers, Oceasionally (usually September to
November) after strong southerlics, tongues of turbid water may extend west-
ward from the River Murray mouth (about 24 km to the cast) to the vicinity of
Woest Island, but these are rapidly dispersed by a change in weather.

TABLK 2
Urnderwater Visihility off West lsland

Conditions Visibility at dépth of
0 — 20m 20 — 20m

1. October to February
T.ow Swell 7T — 12m 2 — B
Moderate Swell About. 5m 1

2. Murch to September
Liow Swell 14 — 16m 3 — 10
Moderate Swell b —Tm 1-— 2m
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Upper Sublittoral Zone (io 8-5 m deep)

A strong surge exists down to at least 12 m and it is seldown possible to

examine underwater the region just below low water level. The zone is clearly
defined and extends vertically down to between 3 and 5 m according to the
degree of water turbulence. Along the western shore, on sloping faces, the zone

con

(1)

tains three distinel horizontal belts,

The uppermost is colonized by Corallina sp. and cncrusting lithothammia
down to 1 m. Pterocledia capillacea occurs where there is local shelter near
Restless Point, The corallines form a4 community with the barnacle
Balunus nigrescens (Lamarck) and the chiton Poneroplax costata (Blain-
ville ). Occasionally, the molluse Dicathais textilivse (Lamarck) is also seen.
The upper limit of the belt iy indicated by Cystophora intermedia which, on
horizontal roeks, forms a dense couimunity but on sloping rocks oceurs only
in scattered clumps. This community also cxtends above Cystophora inter-
media to form the lower eulittoral zonc (sce Womersley and Edmonds 1958)
and it is now apparent that on such rough coasts there is a fairly unifor
ecoralline mat—Balunus association extending for some distance above and
below the low tide region (through and beyond the ‘suck back’ region) with
a superimposed belt of Cystophora intermedia oceurring where it is subject
to momentary emergence at low tide,

Below the corallines, there is a well defined middle belt comprising a mat
chiefly ol Gelidinm yplunduleefolium wnd Curdies gymnogongroides, This
mat extends to the lowest part of the zone but in its lowest 2 m tends to be
overshadowed by more prominent species of the belt below.
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This association is developed in the deeper, quicter waters ahout the island,
i.e. in Region A and the outer part of Region B, The brown algae of the mid
sublittoral gradually disappear between 10 and 15 m depth and are replaced by
this community. However, Ecklonia may persist sporadically down to 24 m or
more (Figures 7, 8, 14),

In shaded aspects and in calmer microhabitats such ay depressions in the
rock, the association occurs at levels up to 10 m but is best developed between
15 and 20 m deep. The association is Horistically rich with 48 species recorded;
plant cover is almost 1009% with a two-layered structure. Some algae are com-
monly up to 30 ¢m high and there is in places a low ground layer of prostrate
specics—Sonderophycus australis, Peyssonelia gunniany and P. novae-hollandiue.
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A) and at 2-4 m depth in Region D. In Region B the highest density values are
at a depth of 4-5 m but arc much lower (5 plants per m*), probably due to
competition from other species.

However, Figure 9 shows that the highest standing crop values (fresh
weight) in Region A for Ecklonia occur at u depth of 10m, i.c., somewhat deeper
than the depth at which the highest density valucs occur, This is because the size
and weight of individual plants in very rough conditions (ic. Region A, 5-8 m)
is much less than in conditions where surge is moderate (the figures for mean
slant weight being 93 g for the former conditions as compared to 600-800 g for
}ess rough waters according to locality ). Plants constantly subject to severe surge
rarely develop to the size of those under less extreme conditions, and stipes with
tattered or missing thalli are commonly seen after stormy weather,
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DISCUSSION

The decrease in surge from rough to sheltered shores of the istand is accom-
panied by conspicuous differences in the composition of the vegetation. The
distribution of each specics depends upon its particular response fo anid tolerance
of various environmental factors. The survey has shown that groups of specics
have similar distribution patterns resulting in the vecurrence of plant comununities
which persist throughoul an area so long as the environment remains substantially
unchanged. The same communitics are seen in other pluces where a similar
environment recurs. At several points abrupt changes in the type of community
are also accompanicd by a relatively steep gradient in surge or illumination, these
leing probably the two most important environmental factors.
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TABLE ¢
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Showing the total number of species found in the various regions.
U.S.L. — Upper Sublittoral; M.S,L. — Mid Sublittoral. 1..8.1.. — Lower Sublittoral.

Green Algss Brown Algae Red Algae
- . - . - . . . . . . -}
4 H 43 44 dg 4448 E_EB
I w v ow 3 % % w5 23§
P 2 4 H o o5 4 B o2 A K 2 &
Rough i — 1 2 3 6 3 ¢ 6 25 48 64 76
Region A
Moderately Rough a2 7T — " 3 24 — 24 2 60 — 61 92
Region B
Moderately Rough 1 5 — § 2 12 — 12 & 10 — 12 29
Region C
Semi-Sheltered 1 6 — b 1 16 — 1§ 4 & — 6 | 27
Region D
Total Number
of Speceies 9 30 43 132
SURGE
extreme  sirong moderate  slight stron SURmGodEu:!e slight
: =~ Caulerpa spp E -
' e Halopteris spp E
-------- Lobospira hicuspidata
- Zénaria angustata l!4
' ~T——| Zonaria crenats ™
| - PO . 4
i Zonaria sinclairii T
- Zonaria spiralis E

]

Perithaiia caudata

Seytothalia daryearpa
Seiracoccus oxillarg
Acracarpia panicutata
Cystaphara intermedia
Cystophora
Cystophora

menililera
manilifarmis
Cyslophara subfarcinata
Sargassum  bracleclosum
Sargassum verruculasum
Atparagopsis srmata
Pterocladia  capitlacea
Amphirea anceps
Cheilosporum elegars
Melagoniolithon charoides
Meianthalia concinna
Metanthalia
Phacelocarpus apudys

chiusata

Fig. 16

Elevation of the upper limits for some
species with reduction in surge.

1

Lobospira bicuspidata, Seirococcus
axtllaris,  Nizymenia  australis,
Rhodophyllis  multipartita, R.
membranacea.

Mychodea hamata, Osmundaria
prolifera, Laurencia clavata.
Zonaria angustata, Zonaria spiralis,
Asparagopsis armaia.
Metamustophora flubellata, Cheilo-
?porum elegans, Euptilota articu-
ata.

Thamnoclonium dichotomum.

Fig. 15 Horizontal range of common algae of the mid-sublittoral. Extreme to strong surge
—DRegion A, Moderate surge—Regions B and C. Slight surge—Region D.
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DicryoraLes—Dictyoteae,

Dictyota diemensis Kuetzing (narrow form). C, 1-5; D, 3-5.

Dictyota prolifera Lamx. B, 15-22,

Dilophus robustus (). Ag.) Womersley. A, 10-13; B, 16. (Fig. §).

Glossophora nigricans (J. Ag.) Womersley. A, 16-18; B, 10-22. (Fig. 8).

Lobospira bicuspidata Aresch. A, 13-25; B, 6-25; D, 2-6, (Figs. 8, 12, 15, 18).
(commonly epiphytic on Acrocarpia paniculata, Seirococcus axillaris and
Phacelocarpus labillardieri), ,

Pachydictyon paniculatum (J. Ag.) J. Ag. B, 3-6; D, 3-5.

Zonaricae.

Dictyopteris muelleri (Sonder) Reinbold. A, 13-25; B, 16-26. (Fig. 8).

Zonaria angustate (Kuctz.) Pap. B, 13-22; D, 1-5. (Figs. 15, 16).

Zonaria crenata . Ag. A, 22; D, 3-5. (Fig. 15).

Zonariu sinclairii H, & H. A, 0-5; B, 0-13; C, 0-3; D, 0-5. (Figs. 8, 15).

Zonaria spiralis (J. Ag.) Pap. A, 1-3; B, 10; D), 1-5. (Figs. 15, 16).

SPOROCIINALES
Carpomitra costata (Stackh.) Batters. A, 7-25; B, 13-22, (Fig, 8).
Perithalia caudata (Lab.) Womersley. A, 2-14; B, 5-10; C, 2-3. (Figs. 8, 15).

LAMINARIALES
Ecklonia radiata (C. Ag.) ). Ag. A, 4-22; B, 220, C, 1-5; D, 0-5. (TFigs, 7-12,
14},

FuveaLes—Seirococeacene
Scytothalia dorycarpe (Tum.) Grev, A, 2-17; B, 10
Seirococcus axillaris (R. Br.) Grev. A, 14-20; B, 7
15, 16).
Cystoseiraccae
Acrocarpia p;micu?ata. (Turn.) Aresch. A, 3-11; B, 3-15; C, 3-3; D, 3-5. (¥igs,
8,9, 10, 13).
Cystophora intermedia |, Ag. A, sublittoral fringe. (Figs. 7, 15).
Cystophora monilifera ]. Ag. B, 3-8; D, 1-5. (Figs. 10, 15).
Cystophora moniliformis (Esper) Wom. and Nizam. B, I-9; C, 3-5; D, L. (Figs.
10, 15), , ,
Cystophora platylobium (Mert.) J. Ag. B, 10-18, (Fig, 10).
Cystophora subfarcinata (Mert.) J. Ag. B, 2-6; C, 3-5; D, 3-5. (Figs. 10, 15).
Sargassaceac ‘
Sargassum bracieolosum |. Ag. A, 3-13; B, 0-10; C, 0-5; D, 0-2. (Figs. 10, 13,
15).
Sargassum verruculosum (Mecrt.) C. Ag. B, 4-16; D, 2-3. (Figs. 10, 15).

RHODOPHYTA

NemavtoNaLes—Helminthocladiaceae
Liagora harveyiana 7Zeh. B, 3-6 (uncommon).
Bonnemaisoniaceae

Asparagopsis armata Harvey. A, 16-25; B, 6-16; C, 3-5; D, 0-2. (Iiigs. 10, 13,
15, 16),

(A common epiphyte on Zonaria spp., Acrocarpia paniculala, Cysiophora
monilifera, C. moniliformis, Sargassum verruculosum, Gelidium glandulae-

folium, Pterocladia capillacca and Amphiroa anceps).

. (Figs, 79, 15).
25; G, 4-5. (Figs. 8, 10, 12,
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Phacelocarpaceac
Phacelocarpus apodus J. Ag. C, 2-5. (Fig. 15).
Phacelocarpus labillardieri (Mert.) ], Ag. A, 5-26; B, 6-15. (Figs, 8-12).
Nizymenia australis Sonder, A, 13-25; B, 6-16. (Figs. 8, 11, 12, 16).

Solieriaceae
Callophycus laxus (Sonder) Silva. A, 10-20. (Fig. 8).
Rhabdoniaceae

Areschougia dumosa Harvey. A, 16-24; B, 13-16. (Fig. 8).
Areschougia laurencia (H. & H.) Harvey. B, 6-10.

Rhodophyllidaceae
Rhodophyllis marginalis |. Ag. B, 13-18.
Rhadopl;yllis membranacea (11. & H.) Harvey. A, 13-26; B, 10-23, (Figs. 8, 9,
11, 16).
Rhodophyllis multipartita Harvey. A, 10-26; B, 6-23. (Figs. 8-12, 16).
Rhodophyllis ramentacea {(C. Ag.) J. Ag. A, 13; B, 13-18.
Hypneaceae
Hypnea episcopalis H. & H. A, 16-18; B, 6-16.

Mychodeaceae
Mychodea hamata Ilarvey. A, 15-18; B, 6-8, (Fig. 186).
Ectoclinium latifrons ], Ag. A, 13-17.

Acrotylaceae

Acrotylus australis J. Ag. B, 6-13.
Peltasta australis |. Ag. A, 10-16; B, 13-186.

RuopymeENIaLES—LRhodymeniaceae
Rhodymenia australis Sonder, A, 13-26; B, 13-23. (Figs. 8, 11),

Champiaceae
Champia tasmanica Harvey. A, 16-22.

Ceramrares—Ceramiaceae—Crouanicac
Gattya pinnella Harvey. B, 16-21.

Antithamnieac
Acrothamnion preissii (Sonder) Woll, A, 16; B, 6-13. (Epiphytic on Geliditom
australe, Pterocladia lucida, Nizymenia australis and Ballia callitricha),
Ballia callitricha (C. Ag.) Kuctz. A, 5-25; B, 5-23, (Figs. 8, 11).
Ballia mariana Harvey. A, 10-26; B, 13-26. (Fig. 8).

Spongoclonieae
Haloplegma preissii Sonder. B, 16-26.
Spongoclonium sp. A, 13-20; B, 13-26.
Other species of Spongoclonium occur at Toad Head and Ocdipus Point

in 16-26 m. The species of this genus are confused and await monographic
study,
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Griffithsieae

Neomonospura elongata (Harvey ) Womersley. A, 15-26: B, 13,
Neomonespora grifithsioides (Sonder) Womersley, B, 6-23.

Spyrideae
Spyridia opposita Harvey. A, 15-20; B, 10-13.
Ptiloteae
Euptilota articulata (J. Ag.) Schmitz, A, 10-20; B, 6-23. (Figs. 8, 16).

Delesseriaceae-Hypoglossum group
Hypoglossum protendens ], Ag. A, 16-26; B, 13. (Fig. 8).

Hemineura group
Hemineura frondosa (H, & H.) Harvey. A, 16; B, 19-26,

Phycodrys group
Crassilingua marginifera (J. Ag.) Pap. A, 10-19; B, 13-16.
Halicnide similans |. Ag. A, 16-26; B, 16-22,
Cryptopleura group
Acrosorium uncinatum (J. Ag.) Kylin, B, 19. Common as small plants on other

algae in various depths of A and B.
Hymenena multipartite (H. & H.) Kylin A, 13-26.

Dasyaceae

Dasya ceramioides Harvey. B, 16-26,
Heterosiphonta australis (], Ag.) De Tovi. A, 21-26.

Rhodomelaceae—Polysiphonicac

Polysiphonia nigrita Sonder. B, 3-10. Epiphytic on Acrocarpia, Scytothalia and
Cyslophora subfarcinaia.

Amansieae
Osmundaria prolifera Lamx. A, 18; B, 5-22. (Fig. 16).

Laurencieae

Laurencia clavata Sonder? A, 13-26; B, 6-23. ‘(Fig. 16).
Laurencia elata (C. Ag.) Harvey, A, 6-10; B, 13; C, 1-2,
Lanréncia filiformis (C. Ag.) Mont. B, 6-23.
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EXPLANATION OF PLATE

Prate 1
Fig. 1. Aerial photograpli of West Island showing Encounter Bay and Victor Harbor to the
north east.
(photograph A. R. Milne)

Fig. 2. Aerial photograph of West Island showing the main localitics.
(photograph A. R. Milne)



